INTRODUCTION
The amounts of major soil nutrients available markedly affect· growth and development of the tobacco ,plant. Yield of Oriental tobacco is increased more pronouncedly with nitrogen than with any other nutrient. Todorovski (9) reported that the yield and profit of Otlja Oriental type tobacco increased when the rate of applied fertilizer (nitrogen-phosphorus-potassium (3-5-8) ) increased from 0 to 1000 kg/ha. Lulov (4) suggested that for the Nevrokop tobacco growing area of Bulgaria, nitrogen must range from 30 to 60 kg/ha and phosphorus from 60 to 120 kg/ha. Increasing the rate of nitrogen above 60 kg/ha resulted in an increased yield but of lower qual--ity. Shoumarski (7) reported that potassium at the rate of 66 kg/ha increased the yield of Oriental tobacco, whereas a higher rate of 132 kg Klha had an adverse effect on yield. Zulpiev (10) has shown that the yield of Samsun tobacco increased when the applied nitrogen increased from 45 to 90 and phosphorus from 40 to 80 kg/ha. However, a further increase of tested nutrients to 135 kg N/ha and 120 kg P/ha did' not affect the yield, whereas quality was lowered. Tariman (8) , using four rates of nitrogen (0, 30, 60 and 90 kg/ha) and potassium (0, 100, 200 and 300 kg/ha), obtained the highest yield and best quality of Samsun tobacco with 30 kg N/ha and 100 kg K/ha.
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The objectives of this study were to measure the effects of nitrogen and potassium at four rates on the yield and quality of Samsun tobacco grown under the soil and climatic conditions of Katerini, Greece.
MATERIALS AND METHODS
Nicotiana tabacum L. (cv. Samsun 53) was grown for three years (1973) (1974) (1975) at Katerini, Greece, in different fields each year. The fields used were those commonly used in rotation (tobacco-wheat-tobacco) for tobacco production by growers. The soils were alluvial (Entisol). There was no effort to select fields with specific levels of nutrients. This resulted in the use of a wide range of soil fertility levels. Prior to fertilizer application, soil samples were taken from the plow layer and analyzed (Table 1) . Phosphorus was determined by Olsen's (6) procedure an'd potassium by Dirks' (2) procedure. Air temperature and rainfall for the period 1973-1975 are given in Table 2 . in a channel 5 mm wide X 5 mm deep X 200 mm long made of glass rods. One end was ignited and the rate of burning (mm/min) of the tobacco was recorded. Data from each individual experiment were evaluated with an analysis of variance. The error mean squares for each characteristic studied were then compared using Bartlett's test for homogeneity of variances. As a result data were combined over the three years.
RESULTS AND DISCUSSION
Since the interactions between nitrogen and potassium for determined characteristics were not significant, only the mean values of nitrogen rates over potassium and the mean values of potassium rates over nitrogen are presented. The effect of nitrogen and potassium fertilization on yield, value/ha and burning capacity of Samsun tobacco are shown in Table 3 . Leaf yield increased significantly as applied nitrogen increased from 20 to 40 kg/ha, whereas further increase of nitrogen to 60 kg/ha resulted in an insignificant increase in leaf yield. There was a tendency for value/ha of tobacco to increase as nitrogen increased from 20 to 40 kg/ha. A further increase of nitrogen to 60 and 80 kg/ha tended to decrease the value/ha of tobacco. Leaf yield and market value tended to increase as potassium fertilization increased from 30 to 60 kg/ha, beyond which no further incre~se occurred.
General observations in the field during the course of the experiments suggested that as nitrogen increased from 20 to 80 kg/ha the height of the plants and leaf area increased, whereas the color of leaves changed from yellowgreen to dark green. The lowest rate of nitrogen (20 kg/ha) produced short plants with small, thin leaves showing symptoms of nitrogen deficiency. When cured, these leaves were pale in color and ladted the desired textural pro~erties associated with high quality tobacco. n.s. n.s.
• not significant
The rate of 40 kg N/ha produced good sized leaves, light _orange in color with very good elasticity, thickness and body. This rate of nitrogen greatly improved the visual characteristics of cured leaves over the rate of 20 kg N/ha. From these observations it may be concluded that the rate of 20 kg N/ha supplied inadequate nitrogen for good plant growth. Calculating the price of tobacco produced with 20 kg N/ha and 40 kg N/ha, we observed that the price of tobacco of 20 kg N/ha is a little higher than the price of tobacco of 40 kg N/ha. This is explained by the traditional tendency to produce tobacco with small leaves. But the best quality is not always associated with very small leaves .. The rate of 80 kg N/ha produced large leaves, dark orange in color and with decreased elasticity and body. These characteristics made the quality of the cured leaves less than desirable for manufactured products. Tobacco burning capacity increased significantly as nitrogen increased from 20 to 80 kg/ha. The increased application of nitrogen increased leaf area and resulted in a thinner cured leaf. Since a thin leaf usually has better burning qualities than a thick, close-textured one, the increased nitrogen fertilization favourably affects the combustibility of tobacco, although high concentrations of nitrogen in the leaf tend to reduce combustibility (5) due to the difficulty of combustion of proteins and related nitrogen compounds. Potassium fertilization tended to increase burning capacity. Table 4 shows the influence of nitrogen and potassium on certain chemical characteristics of cured Samsun tobacco. Generally, the percentage of total alkaloids and total nitrogen in the whole cured leaf increased significantly when the rate of nitrogen increased from 20 to 80 kg/ha. The differences of total alkaloids and total nitrogen among the rates of applied nitrogen were There was a tendency for the percentage of leaf potassium to increase as nitrogen fertilization increased from 20 to 80 kg/ha. This indicates that the increased availability of soil nitrogen affects the uptake of other nutrients such as potassium, calcium and magnesium. The percentage of leaf calcium increased significantly as the rate of nitrogen increased from 20 to 60 kg/ha, whereas a further increase of nitrogen to 80 kg/ha resulted in an insignificant increase in calcium concentration. Leaf magnesium concentration tended to increase as applied nitrogen increased. The higher calcium and magnesium concentration in cured leaves with increasing nitrogen rate may be related to preferential uptake of N0 3 -compared to NH,-nitrogen uptake from soil and probably to a higher concentration of organic acids. The N0 3 -concentration in cured leaves increased with an increasing nitrogen rate (3). There was a tendency for the percentage of total alkaloids and total nitrogen in the leaf (Table 4) to decrease as applied potassium increased. This decrease was very small but indicated that potassium fertilization may balance some detrimental effects of nitrogen fertilization on tobacco quality. Generally, the concentration of leaf potassium tended to increase as the rate of potassium increased from 30 to 120 kg K/ha. The soil potassium varied from field to field. The field used in 1973 had the highest value of available potassium (Table 1) , while the field used in 1974 had the lowest value of available potassium. Evaluating the data of potassium concentration in the cured leaf for each crop year, we concluded that the effect of increased potassium fertilization was more pronounced in 1974 than in 1975 and in 1973. This indicates that this effect of potassium fertilization was higher when the available soil potassium was lower. The rates of potassium used had no effect on calcium concentration ( Leaf yield and value/ha tended to increase as applied potassium increased from 30 to 60 kg/ha, beyond which no further increase occurred. Burning capacity and concentration of leaf potassium tended to increase, whereas the percentage of total alkaloids and magnesium tended to decrease as the rate of potassium increased. Concentrations of nitrogen and calcium were not affected by potassium rates. Generally, for production of a good yield and quality of Samsun tobacco in soils similar to that of Katerini, Greece, the rate of applied nitrogen should be higher than 20 kg/ha but lower than 60 kg/ha, while the rate of applied potassium should be above 30 kg/ha and up to 90 kg/ha. 
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